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CRYSTAL MODIFICATION 
Summary 

This invention relates to a novel crystal form of the phannaceutlcal compound 
olanzapine, a process for its preparation and pharmaceutical formulations thereof. 

Background 

The compound 2-methyl-4-(4-methyl-1-piperazinyl)-10H-thieno{2,3- 
b}{1 ,5}benzodia2epine been named according to the U.S.A.N. as olanzapine. It is known as 
an anti-psychotic agent. The present invention relates to a novel olanzapine crystal 
modification, hereinafter designated as Form X, which is distinguished from previously 
known crystal forms by physical and spectroscopic properties such as melting point and 
powder x-ray diffraction pattern. 

Brief Description of the Drawings 

Figures 1 and 2 show the powder x-ray diffraction pattern of the Form X crystal 
modification of olanzapine obtained from Examples 1 and 2, respectively. 

Detailed Description 

The Form X crystal modification of olanzapine has a characteristic melting point in 
the range from about 187X to about 19rc, more specifically about 187X to 190X, or 
189'*Cto190'C. 

Figure 1 is the powder x-ray diffraction pattern of the Form X crystal modification of 
olanzapine. The powder x-ray diffraction pattern of Form X olanzapine is characterized by 
peaks at about 1 1.05, 9.98, 6.24, 6.13, 3.75, 3.61, 3.53, 3.43 and 2.67 d-spacing units. 
Preferably, the powder x-ray diffraction pattern of Fomn X olanzapine is characterized by 
peaks at about 11. 05, 9.98, 6.24, 6.13, 4.83, 4J1. 4.57, 4.48, 4.39, 4.32, 3.84. 3.75. 3.61. 
3.53, 3.43, 2.95, 2.86. 2.67, 2.43 and 2.36 d-spacing units. 

Thus, Form X olanzapine of the present invention Is characterized by a melting point 
in the range from 187''C to 19rc and further characterized by a powder x-ray diffraction 
pattern having peaks at about 11.05. 9.98. 6.24. 6.13, 3.75. 3.61. 3.53. 3.43 and 2.67 
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d-spacing units. Specifically, Form X olanzapine is cliaracterized by a powder x-ray 
diffraction pattern having peaks at about 11.05. 9.98, 6.24, 6.13, 3.75, 3.61, 3.53, 3.43 and 
2.67 d-spacing units and a melting point in tlie range from 187*C to IQC^C, preferably 189'C 
to 190X. More specifically, Fomi X olanzapine is cfiaracterized by a powder x-ray 
diffraction pattern having peaks at about 11.05, 9.98, 6.24, 6.13, 4.83, 4.71, 4.57. 4.48, 4.39, 
4.32, 3.84, 3.75, 3.61. 3.53, 3.43, 2.95, 2.86, 2.67, 2.43 and 2.36 d-spacing units and a 
melting point in the range from about 187'C to about 19rC, preferably 187"C to 190X or 
189"Cto190X. 

In a specific embodiment, Form X olanzapine is further characterized by the absence 
of powder x-ray diffraction peaks at about 10.2 to 10.3 d-spacing units, or by the absence of 
powder x-ray diffraction peaks in the range from 8,0 to 8.9 d-spacing units, or by the 
absence of powder x-ray diffraction peaks at 4.98 or 4.94 d-spacing units; especially by the 
absence of all of the above-indicated x-ray diffraction peaks. When such peaks are present, 
Form X olanzapine is identified solely by its characteristic melting point range and/or by the 
presence of a small peak at about 1 1 .05 d-spacing units. 

All peak values reported are truncated to 2 decimal places from the instrument report 
without regard to significant figures. Variances in the d-spacing values reported for any 
x-ray diffraction peak within ± 1% are considered insignificant. The use of the expression 
"abouf when describing the position of an powder x-ray diffraction peak is intended to 
provide a basis for including such insignificant variances within the characterization of the 
Form X crystal modification. 

Preferably, the Fomn X crystal modification of olanzapine is in substantially pure form 
- substantially pure Form X being intended to mean that at least 80% by weight of the 
crystalline olanzapine in the sample is present as Form X. Most preferably, the Form X 
crystal modification is in pure form meaning that at least 90% of the crystalline Olanzapine In 
the sample is present as Form X. The present invention also relates to highly pure Fomn X 
crystal modification meaning that the material is essentially homogeneous Form X crystal 
modification. 

The Form X crystal modification of olanzapine is prepared by standard crystallization 
techniques from an aqueous solution of a water-miscible polar organic solvent. Preferably, 
the Form X crystal modification is crystallized from an aqueous crystallization solution of a 
water-miscible lower ketone, for example an aliphatic ketone having the formula Ci-C3-C(0)- 
C1-C3 (wherein the appropriate number of hydrogen atoms is understood). Preferred 
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ketones are acetone and methyl ethyl ketone. In general, the aqueous crystallization 
solution contains the ketone and water in a ratio of from about 4:1 to about 1:1, preferably a 
ratio of about 2:1 . Depending on the crystallization conditions, the resulting product can be a 
mixture of crystal forms which includes Form X olanzapine or highly pure Form X 
olanzapine. 

Advantageously, no additional co-solvent or additional organic material is present in 
the aqueous crystallization solution. However, minor amounts of such co-solvents or 
additional organic materials are not known to cause any significant disadvantage. 

The Fomi X crystal modification of olanzapine is used, in particular, for the 
preparation of phamnaceutical compositions of olanzapine. Thus, the present invention 
further relates to a pharmaceutical composition which comprises a pharmaceutically 
effective amount of the Form X crystal modification of olanzapine. Preferably, the 
pharmaceutically effective amount Is the amount required to deliver 5 to 20 mg/day. The 
recommended dose is about 10 mg/day. 

The following examples are intended to illustrate, but not limit, the invention. 

All melting points are measured on a UNIMELT Thomas Hoover Capillary Melting 
Point Apparatus in an open capillary tube. The reported melting points are uncorrected 
unless otherwise noted. 

All powder x-ray diffraction patterns are measured on a SCINTAG XDS2000 
diffractometer with Cu radiaton and a solid state Ge detector cooled by liquid nitrogen at 
45 kV, 40 mA, divergent slits 2 mm and 4 mm, receiving slits 1.0 and 0.2 mm, 29 = 3-70° 
continuous scan In 9:9 mode. The raw intensity data are stripped of Ka2, the background 
subtracted and the data smoothed using fast Fourier filtering. The samples are ground into 
fine powders before analysis. 

Example 1 

A 0.2053 g sample of olanzapine Is placed in a clean Erienmeyer flask and a 2:1 
acetoneiwater solution is added in 10 mL increments with stirring until the sample is 
dissolved. The flask Is covered with cotton and the solvent is allowed to evaporate at room 
temperature until about 5 mL of solution remains. Upon filtration, 0.0529 g of a crystalline 
precipitate (25% yield) composed of small, yellow crystals is obtained. The precipitate is 
protected from dust with a filter paper cover and allowed to air dry on a laboratory bench for 
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about 48 hours under ambient conditions. The dried sample is stored in a glass vial \A^th a 
plastic cap. 

The resulting Fomi X olanzapine has a melting point of 189**C to 190X and shows 
the powder x-ray diffraction pattem depicted in Figure 1. 

Example 2 

A 0,2085 g sample of olanzapine is placed in a clean Erienmeyer flask and 2:1 
methyl ethyl ketone:water solution Is added in 10 mL increments with stirring until the sample 
is dissolved. The flask is covered with cotton and the solvent is allowed to evaporate at 
room temperature until about 5 mL of solution remains. Upon filtration, 0. 1 055 g of a 
crystalline precipitate (51% yield) composed of medium-size, orange crystals is obtained. 
The precipitate is protected from dust with a filter paper cover and allowed to air dry on a 
laboratory bench for about 48 hours under ambient conditions. The dried sample is stored in 
a glass vial with a plastic cap. 

The resulting Form X olanzapine has a melting point of 189X to 190X and shows 
the powder x-ray diffraction pattern depicted in Figure 2. 
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We claim: 

1 . Form X olanzapine characterized by a melting point in tiie range from IST'^C to 
19rc. 

2. Fomn X olanzapine characterized by a small peak at about 1 1 .05 d-spacing units in 
its powder x-ray diffraction pattern. 

3. Fomn X olanzapine of claim 1 having a powder x-ray diffraction pattern with 
characteristic peaics at about 11.05, 9.98, 6.24, 6.13, 3.75, 3.61, 3.53, 3.43 and 2.67 
d-spacing units. 

4. Form X olanzapine of claim 3 having a melting point of 187^C to 190X, 

5. Form X olanzapine of claim 4 having a melting point range of 1 89**C to 1 90'C. 

6. Form X olanzapine of claim 5 having a powder x-ray diffraction pattern with 
characteristic peal<s at about 11.05, 9.98, 6.24, 6.13, 3.75, 3.61, 3.53, 3.43 and 2.67 
d-spacing units. 

7. Form X olanzaping of claim 4 having a powder x-ray diffraction pattern with 
characteristic peaks at about 1 1 .05, 9.98, 6.24, 6.1 3, 4.83, 4.71 , 4.57, 4.48, 4.39. 4.32, 3.84. 
3.75, 3.61, 3.53, 3.43, 2.95, 2.86. 2.67. 2.43 and 2.36 d-spacing units. 

8. Form X olanzapine of claim 5 having a powder x-ray diffraction pattern with 
characteristic peaks at about 1 1 .05, 9.98, 6.24, 6.13. 4.83. 4.71, 4.57, 4.48. 4.39. 4.32. 3.84. 
3.75, 3.61, 3.53, 3.43, 2.95. 2.86, 2.67. 2.43 and 2.36 d-spacing units. 

9. Fomi X olanzapine of claim 4 further characterized by the absence of powder x-ray 
diffraction peaks at about 10.2 to 10.3 d-spacing units. 

1 0. Form X olanzapine of claim 4 further characterized by the absence of powder x-ray 
diffraction peaks in the range from 8.0 to 8.9. 

1 1 . Form X olanzapine of claim 4 further characterized by the absence of powder x-ray 
diffraction peaks at 4.98 or 4.94 d-spacing units. 

1 2. Form X olanzapine of claim 4 further characterized by the absence of powder x-ray 
diffraction peaks at about 10.2 to 10.3, in the range from 8.0 to 8.9. or at 4.98 or 4.94 
d-spacing units. 
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13. Form X olanzapine of claim 2 having a melting point range of ISQ^'C to 190°C. 

14. A process for preparing crystalline olanzapine which comprises crystallizing 
olanzapine from an aqueous crystallization solution of a lower aliphatic ketone of the fomiula 
CrC3-C(0)-CrC3. 

15. A process of claim 14 wherein the lower aliphatic ketone is acetone or methyl ethyl 
ketone. 

16. A process of claim 1 5 wherein the aqueous crystallization solution contains the lower 
aliphatic ketone and water in a ratio of from about 4:1 to about 1:1. 

17. A process of claim 1 6 wherein the ratio is about 2: 1 . 

18. A process of claim 14 wherein the crystalline olanzapine is Fonn X olanzapine. 
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